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Photoresist materials for lithography with light having a 
wavelength of 220 nrn or beiow t characterized by 
containing at least a polymer represented by general 
formula (2) and a photoadd generator generating an 
acid through exposure, wherein R 1, R 2, R 3 and R 5 
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by an acid t C 7 -C 13 bridged cyclic hydrocarbyl having 
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hydrocarbyl; and x } y and z are arbitrary numbers 

satisfying the relationships: x + y + z » 1 , 0 < x &ttl- 1 , 0 <= y < 1 and 0 <= z < 1 , the number- 
average molecular weight of the polymer ranging from 2000 to 200000. 
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220 nm 0\t\S\ ifg Afgoffe 0)€9| A|g*PI SSaPi^e 0H?|A1 JflAlg^: 




l*l.g. ft', ft 2 , fl 3 a-R 5 "fe 44 B» E£b .HB7I0I3 : fi* &■ iJ-^&^l. tf-«S}S?IS 3fe C 7 - 
»a X|»* Bflf+A7|. ? r H6Plf £b Cms B»+±7I. 0MAp|» 3Hfe : Cw a EWr4-db7| 

01 01 : R 6 E ^ri: gjXh Ct- K B&££7f. £fe ?|s«ta7|« 3Jb Mr^£7|0|:a y « 

z bx + y+z = 1J<xsij5y< 1 S!0£z< ! § EWrfe 8J2|£l SMI 52; 50^1 2| SB 
^£ gXf^B 2000 - 200000 B9|0iq]. 
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9MM 



S ^8 tJff2| (0ije)of3i]3IOfE ^ £ ^| p oifil ^&*J]> m\ H\& 220 nm OlSJfil aft£|£)8 k»2 
S2 &N£ §3 WE oil ae 3101 q. 

W-0I3S (half-micron) B«S| QfAji aSffflOl £9£!b 9*1 £ CHH£lb ^1 SX r &x|fi| B 

otoiiAi, 01 g s«s| saa §J s^stsi 301 #£01 a=?£U aq. nefEs, ami bbe*£| ggoii a 

^Slte M^SI^aafni {photolithography technique) S Cf^Cj S38isq. 

**|. Sj50ih 0.18 #i 0|9|S| SfS^Oi &?£|b 1 ?Pit)|£ 0|#S| 3Jb DRAM 2j fl|£0|jA1, 

ArF 0|A|Dt Bi|0|X1 (193 nm) i A[§^b 32£au;ietB|2| 0[@0j #^£|#q (gg ("Journal of 
Photo polymer Science and Technology", Vol. 9, No, 3, p. 387-397 (1996)] (Donald C. Hoffa §)). 

®B\rt, ArF as Af§si^ sgei-tneHflod que* 3ixi£^ xiis<>i ;m0 | ofq r 

&7j ArF k#g SilXl^e^l ?B»0||A|. £p| 3|0JX|2| «SS! 4^01 »a £110} XI Sfl XfflPI 3 

7joi?i qgou, aioixfsi hi§ g^s pna^fe aoi SflSfC*. naiHS. D|A1| 5^ *J a ESI »4h« 

ar^s ass &b eiixi^est. m&&M u$xng imn 

t^o| §X|S10| Oil M IS. CHH^jOj oj|^A| r BBfui|y^ a ^|AH^S^om^L1|0|M ^ ^§£| 

(p-t^^A|?|^sy^A|-a-U||g^E|sil)£j Ull&fg S§o[^ £!|X|Aep} gjs. ^ m& §JJi m 
27660/1990 SOil £j^£jOj &q. £W*f £^8 SM^fe KrF ™A|Q| a|0|Xi§ eilXj^e^AI £jXfj 

g£| ^#E|H &q (Olil SB, @S ["American Chemical Society Symposium Series", Vol. 242, p 11- 
23 (1984)] (Hiroshi Ito, C. Grant Wilson), &?\ S|S*Bj cliXj^b iff* gf^X|| 

^q & ^Afoij £|sh ^Jkib ssgtfoi, int 1 ^?40i| 21 88 elixir ^| # 

e a« ^^^^ M^K 4^t£YE1 Oi^Slfe H^£r . g^if £||X|£ltOl|Aj . 1 

o| &^ (n SS g e Sfe g2 ||si aixi AE S q i^t ^6 as* ❖ sap. s^y, 

ZiaiLf, ArF e!|A|0| a|0|7H£ CHH£|^ 220 mi 01^21 BflS ®S A^^b S££|^H^E|£| g^Oi £i 

en At, diaii hh^ en^i^M^ mm ns.y\ ^ aib ^jt?^ ^ 220 ^ omw k.^ 

Oil CHS1 EE* Of (HE 3 UI3 ¥^^~t £#3Kr 3101 fi?SQ. 

0-ate! (438 nm). I -8|-£J C365 nm) KrF Bj|0|Xi (248 ^) g£J gBli^J SCTXI^e ^HS^ ^? 

E^IOfl 2E|7^ EX«B f b l£|{p-B|yilir) SEb 4X121- 4X|1 Afg^Cf. ^ 

EaiOl 0j|§! L| ^ •—• 6f?f -0118 U|^^ ^X|A|^J 4 L1|>|EiMS S£Ei!X|£M 

XHSSAI, ^X|0|| ^FHXpf ^£ S?hS!q. A^ P^BXi|£| QjiSb 9fj^li!£|-Dj ^XI^OIL 

SESJ- 2.B-C.|(4 , -0rXi£aiSf)-4-I«SA|tsa|Affe ^ 3.3'-qofX|£qH|y 0^X]E S^-gg 1 

4 &q. aaiLK n£fi i^b 4X|^ 220 ib oi^hj irt dh^ ^ofpii n^q. 

usi r cn^^2i eiixi^^o| Eeof | e^Eioj. 7i^oii k^oi £<Mm 4 eiscn . a m\. nm 

WK&m 4 &q. Oje^Sl 0| WZ\m 4XJ^ 220 nm OtSr^l BUr^ Af^Sfb ^ 

?tXf(Jf, nj5f 220 nm oioisj iron MI?iqH© ££2Pk^ fl^aq. 

ArF «jA|01 9101X1 (193 nm) 0|f CljSH SI E^0| Oil S Mi^^ ^fe gtT*H£! miTlSAl. Xj^[^ . g 

tr»8£! OKfei^ 0i|EJ5SEI|0|e- 3L|2f .gfte gg^^l ["Journal of Photopolyner Science and 

Technology'', VoL 5, No. 3, p 439-446 (1992)] (TakecM #) iU Ol^S^y 0i|£|-3^aiO|M 9^11 ?t 
yv ["Journal of Fhotopolymer Science and Technology", Vol , 8, No. 4. p. 623-636 

(1995) §U Vol. 9, Ho. 3 t p. 485-474 (1996)'] (ft. D. Alien ?\ W&Z\&Q- 

3£|LK a^S| ^x|0|} A|§E|te X| ft 3 7! • (DHg)Oja»|Ell0| e 7|BQ|| CHSH gSf^S 

fc a si si ^?i (oii« ss. HEb «E*«7i) .^xi ttfen,-' iers's. xmmw&t 

&m]\9\ mmmt s» i^ou, ^fl^axi ?is coim ?ie) on- :c»sr a*taoi 

ggrsjoi. ase iMt wsa°s aasi^-"'^! chip, ^e; sxisi 4x1b ebjoj oiis 

LH^^ ^b OiqEfe-tr^ oirfc^^y-WPr S?i ife 20i!-&ft B^IOflAt Eft S S! ^Oil 
§3HE xrOil L\em 4 $ib 51^11 51 XI &£tn\. naiHS k^oii gjqsf nn©@ ^ ^q. 
qqAj, ^xib oia ^|2h x}on qeia ^ sib t-^^ Diiq^^ciioi^ ^b Efle^i 
E^meiy [rosiiaioiMSr ^8 ^&^i. Eb ^l&oj| aioii ^b oiiqs^^^ ^6 £Em 

Xlf2r2f S^H^Il ^^Allja^^Pi, SXIEI^g ei|X|>:^2| A^g^ 4- HQ. . & 

?i ^B^/4i£i ^ so e% ro\ a^EiD), ^e^i ^ ^qoj on§ ui^e ^xim^ii yoror s 
E^. xi^^ioii sifii ebioi 01 af Uf£J s2[b Sxio^it xisiaq. ctr^Ai, sxisi 4X[b s^oi oils 
Ul^§ &b 4XISA1 ^§^0| ^q. 

qBfAj , ^ 220 nm Of^S| JQS'S ^b ™S| 180-220 m 2| k^e A^^b £SB| 

^3 ami oil A[g§p| ^4t> °j oj|g 3ib u ^^q^ g| Limq^^ a sal 

xi££ xii xn^oi-b ^oiq. 
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S SJgSI SEQB &?\ AfgftPI ?|tf (Oil e)of3gBI|0| e £J StJSIIg Xf!£ 

ktoii « &m mm\£ a-a sttaaia g^tAiu^ **afc ^che gs*ii& sssfe sxiei 





^ c M3 xi&§? s}m^±y), ?\ c 7 ^ xihr e^-t^M. on**Ai7ig ^ c 3H 3 e 

m4>£7|0|B| ; R 6 s ^ i^/Ch^W^I, n^£Pfl afe C H5 A|E^- @»*£7|0i;a : 
x. y SI i fe k ♦ y ♦ «■ B 1. 0 < x il. D *y < t a 0 <■ I f EWlte ^2|s|. &0IQ. 

SEtK #71 XN&fe Z&\ £T2M ; ttfttt ^ sat*. 

£ All 2 &7| EEBBXI^s X||E^ 7|Efl S5.ttfc.EWI. g?| Xli£!§ ift 

gf 180-220 urn 5| groli in*Aj?|fe £P1| . BI|0|US ^«6*te BPli, S! E&g ^Sfrkr B?ll£ ^Elfe 

me ^^on gt» aoioi, &?i ArF «iaieh aioixi^si 4 am. 

S q 3 gEflfc tf7rS»SW 1 £ SAIEIfc («HiM)'W3«aiO|S 3J &7I »*W 1 S £At 

sjb (^^)^3i^]0|g gtfflis sgtMijosw] gtrxiioii 3oiq. 

g ^g£i serai* eWw bits §j f^oj ^sm. g strait rt&ms= awis *i£ 

fc SH#£ £] 7|£>0|| CHS ^^t^0[ ?~^o^. fi-^S X1ISo1^C1| 12^ TTH EfJ ^1 ^^01 

£ 1A IflXI ID £ tt Ho S[ L1|7]£|M^ £||X|^^ HRfi2| 4^1 U^HHrr BE9EOia. 

i ;.: *m$mxf 7ie V ; . : 
4 : 7hnae 
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£P| S)«f4| \ OMi, R 5 R 2 b ^ 4£ E£b DIUPIQIQ. 

&7j 2 OfjAi. r\ R 2 , R 3 £J R 5 b ^± ££b 0111710112 ; R 4 b #-§£§71, 

?l« ^b C 7 - t3 Xl&ag ^=££71. &b C7-13 Jie^t @3*^£7L SEb 0||5?A|7|g &b C 3 . 

0 9»4±ji'oich : r g 5 ^ sjjk c M2 m\*&?\. set &b c M3 m\^&m\ 

Q. 

2-gPI. 4-0||3AlE1|gftS|E£E|gM-g|7|. 1 -O^AjOfl gj 7| , 1-¥«}A|0||g7|. ]-H£^A|0||i7h 

8£«N£!7|. 2~0||a-2-Ofas>S7i, 8-D||if-8-eE|A|tS[5.2J.0 2 ' G )C1j^?l. 1 ,2>7 ,7-Efl ea^i] s& 
a«7|. 2-0MI«|A|E«g?L 2-8) H^AI 0||g7| S 1-«ie-1-A|t£tt^0J|g7!S 1 4 

b HWI»a|Sg, »t7| B 1 0|[ LjEj-yj U(» £J£, ?^£I7| ££b 0l|^£1|S7|g £b £B|A|i£ 
(5.2J,0 ?i<, JG||4|D||g7L MeiAlgS{5.2,K0 2,B ]qi^7| t OJCtEffiPh k«Hay7| fl D|fiJ k^S^y 7| , 0| 
&HS«7|. asehAUtS[4.4.0..l".r ,,0 l£«l«7| a 0||g!Ei|ea|A|§S[4,4.OJ W J 7,1O ]SEC|ltf7|g § ^ 





7|2| Sffif 


7J3^£PI £b Oil a EH 371 S £fe M£|Alt^[S.2.K0 2 ' 6 )q| 
SHWiPl 




3\&m<i4J\ t£i= OII A £H^7^ 2J i= EPIAIH^LS ? 1 n ? ' B iai 
£17] 




?f a 5*^71 SEb 0||A^|a ? |S OfQeS?! 




^M^#7j £Eb 01|AE|ja7|g g>b 




?m^7| £b oii£EJI = 7IS 3>b lik^aupf 




^3*!*|7| £b 0l|£El|e7|g ^ o|£KStf7|_. 




7[£^<y7| SEb 011^ Ej| e7|f ilb gjeBIMgg 
[4.4.0.1^, 1 7 ' IO }£E|j^7| 




?}£5?£7f SEb OH^EII 01|gEi[M£Ult^ 
[4.4.0.1™ r ,0 ]E£«£!7| 
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H 1 OilAi R 7 £ 4£ SX[ S£fe £hI£g7|0lD1, tf-l»S?|2J C||S^&! Ofl^b bl^s^og. 

.?| t I-^AIWSPL 1-E£^A[0|j§p|, S-^&AHtS*!^!, 2-DHa-2-om&HS7|. 8-SHIB-8-MBIAI1S 
[S.2.1.0"jei6l7i; l t 2,7J-EHEEH^g-2-ts fi ay7). 2-0[Af(^A| 21!17[ , 2~o! E^AI 2] |i7j 31 l-OUg- 

i-MW&®\mm?\m § ^ eta. 

oil^APie ^ Cm3 : B»*^I2| CHSaifij B|«BS|2S. Sp| a 2 01! MEfU U|r2t &6 ge|A| 

3.4-0||^A|-l-Ait^^B||f 71, 5.6-0|W*MEeMSH?i, 5(6)-0l|*A|0||M-2-^SSStf 3|. 
5.6-0l|^Aj-2-^M^My[HI^7L 3 , 4-0)1 A| M Bj A|S£ [5.2.1 ,G 2 ' S ] 0tf^7j , 3,4~0||^Aj gB| A|gg 
[5.2.1.D 2 ' G 3Cif^^A|6llg7|. 3,4-0|j^A[ei|M^Atl^H.^0J 2 ' S .1 ?J0 ]£C-j|A^i oj 3.4-0il^Amm^Aj ^£ 
14,4. O.I 2 ' 5 . 1 7 ' ,0 )££1j*|QfliJ7|§ § 4 



/a 2} 



R 4 


7|2j »*f ?3£ 


35|A|S?I 




3 ( 4-0||^AI-1-Af^^^^flf|g7l 




5,8-0ll^Al-2^^asy7| 




5(6)-0H^A[0||S-2"kSfi4sy_?| 




5,B-0||«A|-2-kea5.yB||g?l 




3,4-0|j^A|EaA^S[5.2.t.0^]€-t^7| 




3 , A -0|| 3* A| J= Bj Af 1 £ [5 . 2 . 1 . Q™) CH ^ A| 0| V ?| - 




3.4-^|^A|Ei|^EFA|MS[4.4,OJ ;? ' 5 J 7 ' 10 )£q|^7| 




3.4-0i1%A|E1|gE^^(4.4.0.1 3,5 .1 7 ' 1(> }£D||^^g7i 





171, 0|iS£'|B?|. . n : ¥S>l. 0[^¥17|. t»¥17| r A|^S^^7K g£jA| ^£[5 .2 . 1 .0 ? - 5 ]C1l^7| t 0[Q 

eiPl. k£S£fepi.- oi&££y?i gj E|BajAi»st4,4.oj 8 :* J -r'? 0 -]£qiAi?!i i 

n fi HAI E| &H9*50lfAt ?h£«&tf:?Hi (W X|»a( BS»+!i3|2| CHM^^J 01] H]X||^£ 
£. SPi S 3 0j| UEHJ ?^^A|MBiAltgi5.2.l.0 ? ' 8 ]C1I^D||i!7|, ?}£t*A|£E|A|S-£ 

£!ty7|, ?}S^AlE1|e^A|tSf4.4.0J 2,S .1 7 ' 10 ]£GI|^71 g ?^^A|D{jlE1| BBfAl g£ [4.4 .0. 1 2 ' 5 . 1 M °] £ 
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flay 





71 2| 


?m^/|ee|A|gSl5.2.1.0 ]CH^jDi|§!7| 




^fs^AmB| A |t^f5.2.1.0 2,6 ]Gl|^7i 




















?Fs^AiE||e^A|t£[4,4.0.1 z * S ,l 7,,0 ]£qi4f7| 




3fe^0||ae|fea|A|gS[4.4,Oj"j 7 ' IO ]EC|[dl9| ■ ' 





ire ^^21 gaeoii sjgAiijo^i ^ oifi -ss. ^^ii^ -gas y\m iom&, 

£ ti\mm\B&¥&m ewm^ 50-70 # c mi ai 0.5-12 aiz* la^us^ 

* siq. b mow 21 e gm\% 12 sxtse 2,000-200.000, q^ t&itsi&piife 3.000- 
100,000 ^?[oicf, ses?. ss»«tg e^isi se»i im %® sej^ £mg$>&w. ^mi 

SEE. SfM^PIS ££.C 7 - J3 X|gN3f C»-Ms7|.* Sftfttfe (D||K)0J3B.ffl0|e cj-^| 

fc S &@X?10I| 2|3H 0|DI ^H£f S)g «f*H *a"S?B XI] 259626/1996 <£0f| }HAj£l &gjD|j 4^1* 

[5.2.1. 0 ?,6 JC||tfOl3fiia0|efc C|AJl^Eijy 0|3H3|0| MS 0M| StfSQll *i jtfOMlM&ai Olivia £| 

e(-3 venoms oh^aisi ygAi^o^ ^ -sack ■ 

£:i*S0ii :2JB JUS2J ?g oj^oj SW ||g| ^ ^||. ^si £j* fl ^ -gg 

100 gg^Qil CH8B, 60-99.8 gg^. Bf^Spilb 70-99 gg.¥2| g$fO|q.- 
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an sy^yg? 4 safe B-tf ^mm, &-a wgxii, & we 21 mm\ bsi sat 01 fPi 
mm 4= 21 ^3 *pi tajfoi sa^Mst at g£j*ioj| 21 en £§r^ s ^ gag g 

m% ?\%& ofi^b eeiniiy^sfessi asau, 0121 ?iq qe s&g cobs &s 

&g. 3i^. qOfZEfeS §1 82teSB* Sf&t). 2. 6-qq 0B£E||5 [0. 

Natamasu g. "SPIE Proceeding", VoL 1262, p. 32 (1990)]. 1.2.3-SEI (D?|&£Sy 5*A|) £3!£H ITakumi 
Ueno S. "Proceeding of PME'89\ Kodansha, p. 413-424 (1990)], gJ g 3@j §3H-H| 5-134418 

&oii as^aoiaise § 4 &q. m-tt ®we ®m\ mm s»» s^i ? 

& £^ 100 BB*0|| qSR, 0.2-15 BS¥, Bfi^oMI^ 1-10 g§¥2| a*|0|q. 

&pi m-a »«aisi : B»oi..o.3 es¥.:0i*ffii. a^oiifc. » wssi us?* bxi«pii awsioi, mm s 

&0| OIUQ., ,:g?CH£. 15 s.S¥ Ol^gJ ■S¥0Hfc. : .«.WC| £XiPr W£Haq. oyt §g. age ag 1 

* WBOII Afgf 4* £!fe &?V ! tpf Sf£»2| 0j|£fe H|J8»a|££. oiiai'BI S^IB. S3AIB. .1,2-'¥S 
qs, K3"^gqg, M-^ecrBV 2,3^^8. .i;2,4-*eM5|g, 1.2-syeqB; -i^-i&qg, 1,5- 
: 'S!Et|S. 2,4-ai&PS/'i»2"fl|^qi. i.s-aitfq*. l.B-si&qg, 2,'5-aiyqi, 'i,2-AiS£*a|#G|B, 
K3-A|#^#q^, i,4-AiB£S|£qB, K2-AlB^a»^qaii9S.'-i,4^A|'gss!^q-ni|g»- i 1.3.5-AIB 
saiaeeiDii&g;-.- U2-A|gsffleqSr'i-,3-/j§si«Bqs, i,2-A|gs^&-qg, h5~AiB£^&ciB. 

SBIAtSSCIiyqail&S. 2.3-ksaeyq§ p 2(3)™S1E^A!-5.8"U^(5jH^A|Dili)^^M^^. 2.3-q 
61£^Aj-5(8)-S|E^AjDi!iJksa^b.N -^I.^SlSiESOllBieBiB.. L-OfqBlix^r L~0 r £|U|#, 0-£!£d|£ 

±. A sm&±. i.s-easfsq-s. e^sa^, ^ms^. we±. aik^, a>qi *j ^\M2-o\^ 

H0\m)0\&M0\*m\m siq. £PKS*aS-2| SB,g q?f g^g. WflB-' ! SS» g^i & 
^ 100 ^^¥011 aiejj; B#*|££ 1^40 H^SWISt 5-30 !£T¥2] s?foiq. q?i gf^^e 

SE^ 2 B pi^si Ieh^ A}gi *.2Eq. 

e. J ^dh^, ^-^i ^ a jxh aj 'q?r&as 4 si^ g^i^^Ej ^ 

s s^^^f w^ioii £|oh sae,5?s sbs ^^aiij ^ z\t mm sdiie a^ ?[^mq. 

ES. SDIffe. B^SS 2 B 0|^S|-iS©fi-BEHS Afgl + £|q. 

§0K2j CHsa(oj oil^b Bj^ie^!^^, ^Hgi ^^g, OI^MSS lif. n^i gag. +-¥H ffa 
B, OIIH OfA«EitO|e. ORB OUPHOfE, H£§f3! t^lt SitOijg Oil E|f s 0M|E3|0|M, 

mi^ ^enoi.e, :oiiii mmom.-2-tiimM¥& 'o\M\m\*\ oimw\ = . %\^mo\& T on 

U m¥BifO|«, Oilli 3-Dii^A|H^E|^!4iO|m. OtlS 3-B1|^AjHSa|SU|0lE, N-Dllfel-2-lIlBBiqte. AH 
SffllAJfe. Algseeffe. AISS^S, QiJ^ OHi K4-q^^ f Oil ^ ay Sin (HIS QUEflffi, 0|| 

lei ^£11 ^kQlfg Oil Ell e 0^1|E||0|^ f 0IIW3! ^B|^ HkOll^ 0|pE||a f 011^1 ^BIM 2kQ|ing|j 

o«£i!s t qoiiwg! gaiS HinOijg oi!B|g si q«ia^ ^bib qonB aiEH^i g ^ aci. 

SfiS) ^ wssi ssai^i^^ son ^ ^iq q^ ^^iit s?iw 4 sa^oi. oia© a^wisj 
oii^b &® ss. nw-iL ef^smi. ^i^ti ^idxu a i ^ sick 

££b M|?fE|M^ Eil^t ^^Aj^jb A1| ^ LI^EIH ^^^^ £ 1 

on uqaiq. £ HA) oil qqy 31^^, ai^J^N e^ldiAf, g w@si uweim s^ajxi^e xgafe ^ 

^JB 1 ^01| OI01 A1, 60 ~ 170 'C 0||A| 30 ~ 240 £ §°j 1^3}} ^5 ^Q0\\ ^ 

mmiotmw §§21 ts^eq. qi, £ kb) on uEjta enxi^ §1 2 1 t 

fi SXIB Are^oi iz:^A|gjq. kB * t - eilx^e ^b 21 ?fg *|B|Bq. a s» / £ 

HO on qqyj Bf2[ ^01 ki^ s^oit s^oiAi, s-y W««S¥EI as| ^e^j 011^ 

App| PHB BSB op 1 8^01 4=xie ^IB^HAj^iq. o|£fb SBI. q?f ^S§o| a 7^ aseiixi^e 

Af§£!^ Ofl^API^ kt&^^01|A1 /IS ^[^M 0*UBi A|£j ^^Ojj £1611 gf^ 

saf£ ^xj^i ?iMwof cpi a-aBOl B^rsixi «ia^ ttH q^ ^i§q. 

OfAf^j EpitOM^. £ 1(D) 0|| qqyi ^0] 9|e^D||H^£2fe.5|E^At£ -(tmak) 4B<a|3l 

uq s^ss ^xr ii 2 ^21 bzmn e*s d^^t^s e§n xipi^oi li^^h bhsb 1^ 

B W@9| S^5l!X|Ae XN^b. 220 nm Ol'mfil «0|| PISH 13 gy 3 EBfOj oil @ U]^ ft M^fe 

aftai smaixiAe o|^ ^ aq. ase. s ^^5i ss«x|Ae xHS7t aseUDatni edii 
on Afgi* b^.-'-dhboi * hq. 

qs. S ^Afoiioii Hfaj q ^Aiiapn aoixm.- ft wasi W«?^ ai/Ioiioii si ssi x\m s\o\ 

AtAlOlf 1 

5-oj3«aai^Ai-2.e-k.eMebi?fea^a [b 3 ai r 2 ?i axiei 1 oo^ieii 01M] £1 
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O 

fO g (0.0653 mo I) 2f 5-8| £^A|-2,6-k££ Sfc+^SaarS [H. 8. Henbest g. J. Chm. Soc, p. 221- 
228 (1959)), 9.49 9 2] N ,N-qo]| @ Q\M & 20 rns 2| llllk&l 0*H S 80 ml 2| 23 3E THF OH gS8A|?|2L 
gfyAlgq, 0^ gfieofl. 10 ml 2| THF Oil 6,5 g S| OfagSQ M£^Q|£f ^Htl£^i 4-^^ 

m\®Q. ^mo\\M 2 Aiei + aeu a ai# 3. sbwhiai o»°jii £ 

^Q. 2 250 Jn! 2j 0||E1j£M ®£B B¥im\ S^SUL OjOfAl, 200 ml 2J 0.5 N 8 fit. 

SS) a*- 200 Ml S| 3 X NaHCOg ^gOf. S» ^ g S2| AlfSfflQ. Oimi£#tt MgS0 4 S H 

SStya. oioi/j twmt ygmoiiAi ^f? xii^iSiCK ^ BO nil 2| 2 ft 

5-38 g ai 53 ^J^l {"^ - 40 % a - 96 ■ *C ) § + SHHC1- 

X EM*MR, (CDCI3) 5 1.66 (1H, d) f 1.78 (1H, d), 
2,12 (2H, m) r 2.53-2.62 (2H, m) , 3.18-3.25 (IB, m) f 4,59 
<1H, d), 4*64 <1H, S), 5. 89 <1H, dd) , 6.11 (1H, dd), 6.43 
(IB, dd); XR (KBr) 2B80, 2980 (vC-H), 1712, 1773 <vc**0), 
1618, 1630 (vG**C), 1186, 1205 (vC-O) cm" 1 

2 

S-lHIEhaiSSgl^f^.e-tsMey^BKarg [f? 1 £ 0IIS7I0I3 R 2 b ^£ ■ £W±i 1 £ HAiSlb 

Oil E| 3D etl 0f<=} 2| tf^.: 




0l3g^^ t^aiDlEf DflQ3BSa SSejOlHS mm £1 Xi|£|SU £JAiO|| 1 3} S®sl ^B2S 

^si aa§s saaici (^s = .20*).. . 

l H-HMR (CDCI3) 8 1/62 (1H, d), 1,75 <1H, d) , 1.S2 
<3H, s), 1.95-2.16' {2H, m) , 2*53-2 . 66 (2H, m) , 3,20-3,28 
(1H, m), 4.59 (1H, d), 4«65 (1H, s), 5.62 ( 1H, dd) , 6*10 
<1H, dd) f IR (KBr) 2880, 2982 (VC-H), 1715, 1780 (vC«0), 

1630 (VC«C), 1156, 1178 (vOO) cm" 1 

^MOfj 3 

2^D|||J-6-0J3i£ii^Ah2.6'iiiSasL : |?jeaaf» Ift 1 8 ^XlOjH £ 0|||P|£! »flM 1 £ H 

A|E!i= OfaaaiOlM] 2| 
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-CH3 




*JA|0|j 1 Jtf ggjs* sxj tigQQ [S, Beckmann §, Chem, 8ef.. Vol. 94, p. 48-58 

(1961)} (^m ■ 30 Jt), i • ; 

2R (KBr) 2880, 2982 (vC-H), 1716, 1774 (vC-O), 1619, 

1629 (vOC), 1188, 1208 (vC-O) cm" 1 

£MI0j| 4. , ... ■■ 

«?l ?E [SfSfr±| 2 : OSI/cj. r\ R 2 £J R 3 fe 4£ HflOU: R 4 fc t-¥*A|?lBHU £11 KMI»£ 



H H 





O0C(CK 3 ) a 



^#I^^Pf 9SfS 100 ml m^V\^B\^m\, MMQW ^ 0||Aj 2.5 g S| OI-^SJEIIOI 1.71 

9 2| t-¥3|A|^esyEieB|A|g£Ee||fi| D|3SE«0ig« 23 ml S| £3E E«e^| c S = &0 |i ^HA!?|2. 
0| Strg OH 113 (30 mmof/l) 2) Af8N §- ipf^m. OjOfAj 60 - 85 °C QUA! Oteg S¥PI«0I[ 12 & 
At# £BSS a4A|3|3 OIOI.AI. 400 ml ;2| EHISSQII .. ^S^M OfiUS 

4Sl^q: SE». KHSE/SKftS'QA] £H3J0| 1,98 .9 £1 ^ 8931 § (4*S = 47 %). 0|3 

^. ggtJHI^ VNMR 2] *J^b|# ?\%9.£ 70 : 30 0|$m (k - 0.7, y * 0.3), GPC g*lS0l| 2|*J g 
m\S\ S£ (Mw) £ 10800 (#&|^EigLI5) 3?) 0U 32{ (Jfe/Hit) ^ 1.88 &Ch 

&M|0|] 5 6 :l: " y 

bp^ ssHic asMia as x\mm%. vw\ * # saia grass- *ss*q. s 4 b e 
s^si seal. stwsi ggsmi My). % gmmm sm sa sxigre u^yiq. 







«/y 


ss ^£ EXI-U 


^A|011 5 


0.5 / 0.5 


0.49/0.51 


13300 




0.35/0:65 


O.35/0. 65 


11500 



^ A| Oli 7 §y 8 

gesust %wm\ (x/y). 4^tf siPi^ fir g'SExter %m l\b\\$q. 





AI8N 






a Aim 7 


5 mmo 1 / 1 


0.7 / 0.3 


154000 


^A|0|| 8 


70 imol/l 


0.89/0.31 


3200 , ' 



AIAI Oil 9 

S|?| 2 0P1. R 1 SI H 2 fe ^^.glXfOlU; 

3ts , a«Eiea>|«gr4,4.0.l".1 ?,, °]Eaifi|^ro|2: x = 



R 3 b GillPjOU: fi 4 e EJI^£>S| E^KfBty ^A| 

Q-7/.y = o.3 a z -o oi cn -i ^fe ge^iisi 
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H CH3 



6. 




o 



52 %. Ww = 12000, S3 to/Mh - 1,75. 
^AIOII 10 

frtfl ^£ 2 OjlAL R 1 a R" fc *± glXHO: R 3 mtiPICO:" R 4 fe 

2-flqgi~2-ofcmsi?ioi;n: x = 0.7, y - 0.3 & z = 0 o|cn 3 £fe fOTsi 



H CH3 
h 0 CH 3 





t"¥^A|?taj2W£||estA|g£EC||^ OjagEIIOlMS 2-nifg-2-om-e>'S 0i|E[3§J £110] e £ CP1|£) 511 W 
SSI 5HI £A|0|| 4 2f g«B ggog ^^xllt SgEQ. 4=M - 42 *. Mw * 9500, $J Mw/Mn = 

1 .96. 

&A|0|| 11 . 

8PJ =?s fm*»&i a oiiai. n 3 % n 2 axroU': r 3 b "oiiiPioia; r 4 b t-^i : 'onemn»ojMO| 

31: x » 0.7, y = 0.3 g| z - 0 01 Q] 1 S9«S| 




OC(CK,)j 

V 

a 

t-¥^Aj?^^yeifMeiAii^£Eif^ oi^n^oi^g t-^s miEtagiaioiss ch^I& ^ nm\n -m 

m 4 2| SB°S ^ gBWC B3HCh- 4§ - 60 %, = 8400. g| Mw/M» ■ 1.74. 

aA|0|| 12 

oPI =?3E (S*af44 2 OB At. R 1 . R 2 R 3 h 4^ R 4 te;t-.*fi|A|?( gay taMBtf JJOia: x - 

0,7. 'y = 0.3" z = O'Oiai g ge«l|2|. ITS: 



tt H 




^0 



0000(0113)3 

o 

aS-'flftlCra &A10JI 4 9.} 'gm\\§ "»W«q. 4§ = 44 %/ Mw = 9105. gi Mw/Mr> 
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- 1.72. 
#A|0|| 13 

SPI [SW*J 2 0||Ai. fi' a R 3 b 4>£ «flOl2: R ? b D||g7|0R: R 4 b t-*«M*msiW £11 ££t 
A|g£K4.0j" 1 M0 ]E^?J0|:S: x ■ 0.7, y = 0.3 gj z = 0 0]Q] £ g|b 8tt*l|2| .»« : 




OOC(CH,) 3 



^AjOH 1 OifAf 0|3g2!}|0|E£ £M|Oj| 3 OljA} 4^£! oissshoims CMS £t *||Si|S|;2 ^ AfOII 

4 §gj© gsss ^ ssr^is essich *e = bo *, m w * 11300. §t u»/Mb - kbb. 



4iA|0i| 14 

SPl =?£ [Sfrtt|*| 2 OHAt r R\ 3E R a te flX|0|2: ft' ,b t-ass*A|?msW E*m&hA| 

[4.4.0. t 2 S , 1 V SECil 
CM 1 £b IWSI 



[4.4.0. t 2 ' 5 .i 7 ' 3 °]£Dj|iJ?fO|21; R 5 b WIS?!Oia: R 6 b *i $X|0|I>; x - 0,6. y = 0.3 % z = 0.1 01 




CO0C<CK,)j. 



£Jff§^?l?f 100 ml %^m^WZ\±%0\\. ^AlOlj' T 0IU1 3 g fi| o^aiO^ 2.39 g 2j 

l»¥S(^(^SMyq|eBfA|g££q^ 0h3§jeilO|e gy 0.207 g 2| DDE*a@tf£ 30 ml £| E^ef0|E 
£¥g*G|| S8HA|?13. Oj ^eMOil 147 m 9 (30 rmol/l) Sj AI8N g «?M*KIL 0jO|A| 80 ~ 65 'C OiW 

o^-z? mm mm seaa. 2 ai# 9, «ig...esge yi^Wix 01014 500 mi 21 Bfie^oii a?x 

sE'gi. *ng a/gay* qAi ^mm 2.35 9 .21 ^ %®mm 

Q = 42 *">. ' 01 g*. §^B|b 'H-NMR 2| *|£Ujp ?j£0£ 60 : 30 : 10 0\#Q (x - 0.8, y 

* 0.3, 2 - 0.1). Mw = 3700, §J Mw/Mn = 1.74. 

*JA|0|| IS 

*PI [3W<&| 2 OliAj. R } > R 2 . R 3 SI B 5 b ■■S^O|3; R" b t»¥^A|?[ ejj eyA|§£ 

[4.4.0J ? ' 5 J 7 - ,O ]Eq^7|O|J}; R* b eaAIBSOItf ?f6|3; k - 0.6, y * 0.3 a z * 0. 1 0|CH 1 £fe 
§S*I|£| 




0|[ q as S- MSIiMSSeiia 0|3g.a|om (^MS FA-513A. Hitachi Chemical Co.. Ltd. ON AH XH£D 

s «e? mmu &H<n 4 sag mass ^ strain ete!«eK ^ = 57 %, u* = 

13700, £f Mw/Mn * 2.13. 
^ A| Oil 16 

m\ ?3S f»ft|&i 2 OHAi, R 1 gJ R 2 b 4£ gfWIH: x * 1 & y = i » 0 OjCf] 1 £}b 
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3ft 

4 




-I^fRME^^Oil, £A|0|| 1 OJIAf 3 g 2j 0*3geflO|e§ 18 nil S| 

2125 £1l^#$jE£¥^0j| mWMn^lr 0\ gfigOII 79 ng (30 moI/I) 2| AJBN § S?Htt2, Of CM A| 60 ~ 

85 °c oiiai o[22 g^pisMfl a^ssich i ai# Etrit a^Ama, ojoiAi 2od ni s] one 

soit gggi oi32i-s ^aisQ. ses, anas/sail* qai ^mw i,b s 21 ^ 

§ (4*1 = 80 %). 0] 3?. Mw * 7100. a M^Ato * 2.05 OjCK 

gAiou 17 

^£ im*\ 2 DM. B 1 ff fc ^£ fflXKO; R 3 fc (ifliPloU; b" fc 2-0MMAieLi«?t(O: x 

= 0.7. y = 0.3 §2 z « 0 0\Q) 1 SS«2| Sfg: 




t-^^Ai^iSHaefijEafAigsEcii^ of^ieiiomi 2-o|A«a|Aieoi oflE^aaioie <gj£ e$ S 

?|| fl| 335603/1996 £0|| £l^£|0] «S) S C^IS 31 M 33121^3 4IAJ0II 4 9] gggt Sgog ssaj ^ 
3|§ tfg*ftC[.- = 52 %. Mw - 8600, £J Mw/Mn * 1,77. 

6IA|0| t8 

api rsw^j 2* oiiai. a 1 , r 2 . r 3 ^ r 5 ^ <$4 awoia; r* & ofi^Aioflgjteaayjioia: r 5 b 

"^S^A|Ef|EstA!l£{4,4.0.1 2,S ,1 TJ0 ]^C||^?|0!a; x = 0.2. y = 0.47 % z * 0.33 0|Q] g £fe ^ 
All 2| e^f: 



H H h 

Q 




O 

0 



COOH 



1 Ofl/4 4^0 2 g 2| ttf3gei|0|e. 4,7 g 2j 
OH^AIOjl^E^^^y 0^Ha||0|e gj 4.38 g 2] ?f£^A] 3| MEf A|l££Oj|£j 0|aHegO|e§ 60 ml S) 
£«EB[6|E£^5j-0|| S«HAl?|3.- 0\. S&SO|| 295 mg 2| AlBN (B^XH/AIBN = 28/1) i ^?|&Q. 0| 
01 A| 80 - 65 "C 0||A1 01 B£ g$piS|.0|| a^fflq., 2 A|& ^. #g y^A)^. OfOUi 900 

ai ^imoi 5.69 & si ^aj %m\\m (^i =» si %>. 01 ^§^bj|b 'h-nmr 2| m&um 

J\tz.2.& 20 : 47 : 33 Oj&CI (x * 0>2. y - 0.47, z ■ 0.33), GPC M^£jO|) 2\& lSfxj|2| 1^ 
^XHT (MW) E 8600 (^E1ABjgy£| ^^) 013. 32| ^£ (Mw/Mn) b 1-45 « C| . 

^A|01| 19. 20 

BS«|2| ^^Am 3t§ »|2|8J3, ^AIOII 18 3| gay ^^o^ ^ m S6gg 

mnm ^mm (x/ y / 2 ). % ^t^® gmm® sir gx^^ l^e^ck 
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C fcj U £ 


x/y/z 




^A|0j| 19 


0.1/0,65/0.25 


0.1/0.66/0.24 


7900 


^A|0li 20 


0.4/0.4/0.2 


0,4/0.42/0.18 


8300 



*JA|01i 21. 22 



m 7} 







x/y/z 


g» '3 3 SWS 




50/1 


0.21/0.46/0.33 


14300 


^JAjOil 22 


200/ 1 


0.2/0.48/0.32 


36000 



&A|0!| 23 

oP| =?£ [mm 2 0IIA1. r\ R ? SJ R 3 te 4£ SttOia: R* £ QIRAJOIIIJ J±£ £Hy j|0|3; R 5 fc (H{gJ 
7|0|31: B S fe 4^ g|XfOta: x * 0.2, y - 0.47 % z = 0.33 OJQ] §, 3««S| 




y Jfj2^ 33 fif^StP. 4=M * 61 35. = 10800, £j Mw/Mn - 1.55. 

4JA|0t| 24 

im^l 2 o\\M. R 1 S! R 5 S= «l«?|0|3; R* St a 3 4=£ £W0U;V fe Oj|3*A|0IIS-ksj3iMy 
R 6 .Sr 3fss|A|iLSHey?|0|3; x = 0.2, y = 0.47 gj z - 0,33 0\C\) 1 SSfSBSI ttg ■ 




COOtt 



o 



tfAiOII J 0IIA1 4^ ft B^li gAiOII 2 Oil AH B 1**11 £ 31*11*0 ?m^A|Ej| E2fA| S£ECHg 0\ 

^ 1^X111 41 "= 53 % t Mw * 16300, Mw/Mn = K44. 

^AIOII 25 

?BS [Sf6t±| 2 0||Af T ft\ R 2 §J R 3 fe 4:±-«XtO|3: R* t 3.4-Oji^Aj pB| AIK15.2.1 -0 2 ' G }C-i|^?l 
0132: R 5 fe QiliPlGlIl: R 6 ^e^EljEB^MH .4.0.1*' 5 . 1 7J °)£0i|^?|0i3l: x = 0.2, y - 0.47 gy 
z * 0.33 OiCN 1 S»^2( Bg: 
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H 

6=0 



3Bt 




y 

I 



CH 3 



O 



COOH 



Oil ^Af Oil Ik^y Of^ei|0|ei 3,^0||^A|eB]A|tSt5.2,l,0 2 'Vii^ 0f31j3IO|B£ Clt^im^ ?f 
^^A|q|^2[A|f £[^,GJ 2 - E .1 MO jEtijA| O^iaiOmg ^S^Aiei|B^A| 

niiE|5i2i|o|e S cii^ii^ xii£|s^ ^aioii IB 5[ f ^aj sr^fflq 

46 % r Mw = 17000. £J Mw/Mn - 1.5. 
^A|01] 28 

Spj -?£ (2,3-C|^|E^A|-5(B)-^c^A|0lli^eM2y) M &b Q7f i*3^2| : 



HOCH 2 



-ox; 



OH 

"OH 



1) g 2f 2~5|E^A|OI!i]-5-! I :S£BL]j^ 21 ml 2) E|2|£!0!j gSHAmX 11 ml 2| 0\M\^ti 

g^tOll 0|OlAi ^^0||Ai 12 Afei m^Q. £J^£f SU^g 100 pj 2J lOfi 

£2. O^OjAf 100 eiiI 2| 0||i 0M1|B1|0|^^ ^t"^th 0|^, fPitM 0.5 N 3 % 

mourns g s» £^21 &ai^ dissap. fpitt- ntmznm^. as-Ai^ia. oioiai og 
u om^oi^m u&wiai m airmen 13 9 si 2-0^1 ^Ai-s-k^&^i^ ^^ssa-- n*. 13 g 21 

2-0f/M|SjAi"5~k^£^y]M £jyioH>l|Ai 50 nl fi| 90 % &mtf % 13 m\ 2| 30 % Jlf£*SK*£2| 

Oil sptofU, OlOfAj ^EOHAi 12 AlZt S£h aSS9Q- £m$|Ql]Aj gft 30 ml Si Of| 

SS- 13 9 2J ^Afj[L|§§ °J 25 ml £| 11 = SiWin 0|O|A1 ^ 45 ~ 50 *C 0||A1 

1 Am §£> *9S!ta. HfH ^^Am ^. &>\^m 100 ml 2| Olll 0mi6l!0|e£ 

^mw, m\ Mm*\x. o\o\m a&Dmm&os a^Aiaq- §oii# ^mmoiiAi mm\ 

0\ 5 g £j 2,3~qo!H^A|-5(6)-5|H^A|tffjg^^ai4t ^iq, 

IR (KBr) 3380 (vO~H), 2950, 2660 (vOH), 1050 (vC-O) 

CHI** 1 

MAW\ 27 

(ge*l|2| 0||§! U|£j21 g?* 1) 

if A| Oil 5 C^|A1 ^ssh 2 0 21 g£fx|| (4= XI) 9 10 q "2| Hffili iqi EitOlli! Oi|E«s O^Q[0|MO|| 
SoHA|?|3. OjOlAi 0.2 juvn £lj M^(Tef 1 on) BE|£ OlMCh QH, 0f^£] SUMM 3-£J*| 7|©0|| 
^ ££oP. OfOlAi 90 "C 0HA1 60 £ ggj -geO||A| HHOIUWH 0.7 /» 21 £fe ^ 

s M&WZ. 0|^l 4^E^ ^2| CF 4 ?la||0|| C|f& OIIS. ; ^Efe--NlchideB Anetuva Cd, . Ltd. OljAJ 
OEM 451 0| S OIIS (BIE) S*| (OIIH EEZj : ^ 100 W, 5 Pa. ?m\&4 = 30 sccift) S 

Afgsfoi ^*!^Q. ^ ijin s B oil U-eiaq.- frMzm* £Mm is oil Ai 4^5) ggj^i 2| 

On S 333!iQ. UIHOIISAI, kl^[ aiXl^m (PFI-15A, Susnitofno Chemical Co.; Ltd. Ol|Ai 

fljSSh KfF £HXj^eo| m|0|A S A|§E|b ^BJ (p-U|yH<|fe) . gl ^ U101I :X|g^ m\$£ 

?IS 5>X| ^fe SBKDIIS D||£f^l,£||0|-B) jQ-S ^B2| S^E EES UEfyiQ, ' OliU ^£ 





GHI & (^C||b|). . 


MH$\ 5 


1.15 




1.15 


SBi.cmis .oii^Bflioie) 


1.9 


SBiCp-uiyailte) 


1,2 


h,mn Biixi^M (pfi-isa) 


1 



M ^mo| (^X|)^ CF, ^|^| TO Oil -Si ^£1 ^^Cfe 3101 ^2f^¥E1 ^^SHSH 

AMI OH 28 

^s^2i i) 
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